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Abstract
Digital games play an important role in the lives of millions of people world-
wide. The games industry is expanding rapidly, and games are developing in
sophistication and complexity. Games (and gaming approaches to other activ-
ities) are increasingly being used for serious or social purposes in a wide range
of fields, including biodiversity conservation. This paper evaluates the potential
of “conservation games” (digital games that promote conservation). It explores
ways in which conservation might make use of digital games in the areas of (1)
education and behavior change, (2) fundraising, and (3) research, monitoring,
and planning. It discusses the risk that games may distract gamers from the
real world and its problems or provide misleadingly simple narratives about
conservation issues. We conclude that there is great potential for conservation
to take more advantage of digital games, provided that conservation games are
developed in collaboration with game design specialists, have specific rather
than general aims, target a specific and conservation-relevant audience, and
(above all) are fun to play.
Introduction
Digital games are a significant force in contemporary so-
ciety. Games, “structured activities carried out for plea-
sure, according to certain written or unwritten rules”
(Chatfield 2010, p. 4) are found in all cultures. The struc-
ture and rules of games (such as Monopoly) render them
distinct from toys (such as a Barbie doll; Alvarez & Djaouti
2010). The development of digital technology in recent
decades has opened up new arenas for gaming, result-
ing in a spectacular growth of digital games and of the
devices on which they are played (Alpert 2007). The dig-
ital games industry was worth $42 billion in 2010, and
is growing at an annual rate of 10% (Chatfield 2010).
Gaming plays an important part in the lives of signifi-
cant numbers of people across the world. Digital games
are diverse and appeal to a wide demographic, defying
the stereotype that they involve strong violence and are
mostly played by adolescent males.
A growing trend in the gaming industry has been
the emergence of “serious games” that make a contri-
bution to addressing real world problems (McGonigal
2010). Games have been designed for training, educa-
tion, learning, and behavior change in a range of sec-
tors (Annetta 2010), especially in the fields of medicine
(Kato 2010) and brain function (Bavelier & Davidson
2013).
Biodiversity conservation is an activity in which chang-
ing attitudes and behaviors and promoting learning about
nature are established goals. Conservation often involves
hard choices, and even conflict (Redpath et al. 2012),
both of which are rich source material for digital games
(Charsky 2010). For these reasons, there may be potential
for the sector to benefit from digital games, and potential
interest by games designers in conservation issues. In this
paper, we discuss the current engagement between bio-
diversity conservation and digital games, and the poten-
tial of what we call “conservation games”; those intended
to make a positive contribution to conservation. We be-
gin with a short description of the contemporary gam-
ing landscape. We then detail the opportunities and chal-
lenges that games might provide for conservation, before
concluding with a set of recommendations for the con-
servation sector.
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The gaming landscape
Alpert (2007) describes three platforms for digital games:
consoles connected to a television (e.g., Sony Playsta-
tion), personal computers, and dedicated portable gam-
ing devices (e.g., Nintendo Game Boy). More recently
new platforms have emerged, notably mobile “smart”
telephones equipped with multiple sensory devices such
as cameras, GPS, and accelerometers. These technologies
create new opportunities for games, as do motion capture
devices that can be used to enhance games consoles (e.g.,
Microsoft Kinect).
The most basic digital games are single player, two di-
mensional “casual” games, such as Candy Crush.1 These
games are often free or very cheap to buy, and can be
played on almost any games platform. The market is ex-
panding rapidly (Chatfield 2010): Angry Birds had been
downloaded over 1 billion times by May 2012 (Brian
2012). More complex games (e.g., the Sims series, Fifa Soc-
cer), are usually played on personal computers or games
consoles; they are significantly more expensive to buy,
and encompass multiple genres, including sports, strat-
egy, action, role-play, and family games (Alpert 2007).
The advent of the internet has altered the digital games
landscape by allowing many users to play games together
online, making possible Massively Multiplayer Online
Role-Playing Games (MMORPGs) with millions of users
such as World of Warcraft. These are complex environ-
ments that can host markets for virtual goods and services
that are paid for with virtual or real currency, estimated
to be worth billions of dollars in the real world (Pixel-
sandpolicy 2010). The multiplayer nature of these games
allows them to include a rich social component, funda-
mentally challenging the earlier assumption that digital
games are an isolating and in some sense antisocial activ-
ity (McGonigal 2010).
New developments in technology make possible mixed
reality games that “are not fully contained by virtual or
physical worlds” (Bonsignore et al. 2012, p. 2). For ex-
ample, Ingress requires gamers to visit places in the real
world with their smartphone as part of the game. Mixed
reality games suit smartphones, which are not fixed to a
particular location and contain sensory devices to facili-
tate integration of computer-generated images or sound
with real-world features (Gotow et al. 2010).
A related development is gamification, the application
of game dynamics (competition with others within cer-
tain rules, gaining points) to other activities (e.g., shop-
ping, exercise, or dieting), thereby making them more
enjoyable and rewarding (Chatfield 2010). Gamification
extends familiar retailing techniques such as loyalty cards
or “air miles” (Zichermann & Cunningham 2011), and
can be used in both the real world (e.g., exercise apps
for mobile devices such as Endomondo), or the virtual
world (e.g., the ability to “like” material on Facebook,
creating a competitive dynamic and encouraging further
engagement).
Digital games and the conservation
of biodiversity
Conservation games
Many games offer a particular view of nature, ranging
from the dystopian urban landscapes of Fallout 3, to the
perfect imaginary meadows of Flower. In some cases, na-
ture is included as background scenery to the game. In
others, there is a clearer link between the game dynamics
and biodiversity conservation. Games that have an im-
plicit conservation message include those in which nat-
ural resources provide exhaustible “currencies” that are
crucial to game play. For example, in Civilization, harvest-
ing of resources can lead to deforestation and desertifi-
cation (Golebiewski 2013). Such games are not explicitly
about conservation, but may nonetheless raise awareness
about relevant issues.
Games that are explicitly about conservation are be-
coming increasingly popular. Examples include Zoo Ty-
coon, in which the gamer manages a zoo full of different
species, MyConservationPark, in which the gamer manages
a protected area and keeps out poachers, and Team Wild,
a 2D platform game in which the gamer plays a scientist
trying to save species and habitats. Some of these games
are made by commercial companies that may have no
interest in conservation other than as an opportunity to
make profit, and others are made by, or in partnership
with, conservation organizations.
How might games contribute to conservation?
Conservation involves a wide range of activities (Salaf-
sky et al. 2002). We identify three main mechanisms by
which games could play a role in conservation: educa-
tion and behavior change, fundraising, and promoting re-
search, monitoring, and planning (Table 1). Each has the
potential to reach different target audiences and carries
with it particular advantages and risks (Table 1).
Games for education and behavior change
The potential of digital games in education is widely rec-
ognized, particularly where they target people already in-
terested in gaming (McGonigal 2010). Games create op-
portunities for: experiential learning, which is considered
more effective than traditional didactic teacher/student
teaching; repetitive play, which exposes gamers to more
opportunities for learning than in traditional education;
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Table 1 The potential contributions and associated risks of using digital games for conservation
Contribution to Target Hoped-for impact
conservation audience on audience Advantages Risks
1. Education and behavior
change
General public Changed personal habits
(e.g., sustainable
consumption, wildlife
friendly gardening,
reduced energy use),
popular demand for
change (e.g., new
government policy)
Games can create strong
incentives for learning
and behavior change;
games can reach a huge
audience outside
existing conservation
supporters
Games may not change
behavior; lack of
connection between
gaming audience and
many conservation
issues
Specific conservation
stakeholders
Changed attitudes and
behaviors (e.g., more
support for a park
among its neighbors,
reduced illegal activity)
Games can create strong
incentives for learning
and behavior change
Games may not change
behavior; target
audience may not have
access to technology to
play games or interest in
playing them; cost of
developing a game for a
small, specific audience
may be too high
Decision makersa Changed attitudes leading
to more policies that
promote conservation
Games can create strong
incentives for learning
and behavior change;
games can be an
effective arena for
testing policy ideas
Games may not change
behavior; decision
makers may not be
interested in playing
games
Conservation staff Improved skills (e.g., park
management, species
recognition)
Games can create strong
incentives for learning
and behavior change;
bespoke games can be
developed for specific
conservation skill sets
Games may oversimplify
complex issues; models
behind games may not
be accurate (e.g., effect
of management
intervention may have
different outcome in the
game than reality)
2. Fundraising Gamers with disposable
income
Increased spending on
conservation—through
donations or (in)game
purchases
Many gamers are relatively
well off; games can
reach a huge audience
outside existing
conservation donors
Developing commercial
games is expensive and
very risky in a
competitive
marketplace;
conservation
organizations may lose
reputation if associated
with certain types of
game
3. Promoting research,
monitoring, and planning
Skilled individuals (e.g.,
birdwatchers, scientists)
Increased contribution of
specialist data to
monitoring and
research projects and
the testing of ideas or
policies
Games can create strong
incentives for
participation and
submitting data (e.g.,
through league tables
for number of records);
games can harness
expertise of gamers,
saving money
compared to standard
research
Data submitted by gamers
may be incorrect,
requiring sophisticated
screening and
verification; game needs
to be sophisticated to
satisfy specialist
audience
Conservation scientists
and planners
Improved models for
spatial planning and
resource allocation
Gamification could
increase the availability
of novel solutions to
complex problems
Solutions suggested
would have limited
engagement with
multistakeholder reality
Continued
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Table 1 Continued
Contribution to Target Hoped-for impact
conservation audience on audience Advantages Risks
General public Increased contribution of
nonspecialist data to
research projects
Games can create strong
incentives for
participation and
submitting data;
successful games can
reach a very large
number of people,
saving money
compared to standard
research
Data submitted by gamers
may be incorrect,
requiring sophisticated
screening and
verification; high chance
of game failing to catch
on among nonspecialist
audience
aDecision makers are taken to mean influential individuals in government, business, NGOs, or other important stakeholders.
and learning experiences that are fun and enjoyable
(Garris et al. 2002). Digital games can be used to raise
awareness of a problem, improve understanding and
change attitudes, as demonstrated in the field of HIV-
AIDS awareness (Chib et al. 2010).
Digital games are widely used in formal education, par-
ticularly to support learning in schools. They have a po-
tential role in teaching subjects relevant to conservation,
from nature study with young children to biology with
more advanced students. For example, WhyReef, a coral
reef in the virtual world of Whyville.net, is targeted to-
wards young people aged 8–16 years. Digital games have
been used in professional education or training programs,
for example, of surgeons (Rosser et al. 2007) and other
medical professionals (de Wit-Zuurendonk & Oei 2011).
Specialist training games have been developed in conser-
vation, for example, SimParc, a game to train protected
area staff in Brazil in participatory management.
Digital games can also be used in informal settings, to
raise awareness of conservation issues among the general
public. An example is Congo Jones and the Loggers of Doom,
developed by the Rainforest Foundation UK. This is a 2D
casual game in which the gamer helps a forest commu-
nity to map their land “before the loggers arrive,” in the
process learning about forest conservation issues. Play-
ers are encouraged to register for more information and
other ways to help.
The potential role of digital games in conservation ed-
ucation has been recognized for at least 10 years (Brewer
2003). They may be useful in promoting conservation ed-
ucation and behavior change among a range of large and
novel audiences (Table 1) and using immersive experi-
ences; clear advantages over other traditional approaches
to conservation education based on the simple dissem-
ination of scientific results (Bride 2006). However, the
relationship among education, attitudes, and behavior
change is highly complex (St John et al. 2010), and there
is a need for specific research into the capacity for games
to influence conservation behavior.
Games for fundraising
Many digital gamers are relatively wealthy and not exist-
ing donors to conservation. Conservation organizations
might, therefore, raise funds by developing and selling
new commercial games. Whilst this approach could in
theory generate huge returns, it is limited by the spe-
cialized skills needed to design an attractive game, the
marketing reach to find players, and development costs
(anything between US$1M and US$60M, Kotaku 2014).
The games market is mature and hugely competitive,
making the likelihood of success for such games very
limited.
An alternative approach is to collaborate with a com-
mercial game company to raise funds from within an ex-
isting game, usually one played online. Income derives
from the gameplay itself, either in the form of an invita-
tion to make a charitable donation, or to purchase some
virtual item useful within the game such as clothing for
an avatar or crops to plant in a virtual farm. For example,
over 25,000 gamers playing Sims Social have purchased
a virtual WWF Panda for a $1.75 donation, generating
over $40,000 for the charity (The Sims 2014). This ap-
proach could make a significant contribution to conser-
vation fundraising in future. However, there might be
reputational risk from association with games that fea-
ture violence or other negative activities, or if the good
name of conservation is used to generate funds for un-
clear purposes. For example, MyConservationPark, a Face-
book game, claims to support conservation, but gives no
details of what proportion of in-game purchases are do-
nated, or to which organizations.
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Games for conservation research, monitoring, and
planning
The use of games is relatively well established in conser-
vation research and monitoring. Games can be used to
support conservation research by creating incentives for
gamers to collect data, or by using games to identify po-
tential solutions to real world problems. Both approaches
are applications of the concept of “citizen science” as a
tool for conservation research which can, when success-
ful, deliver large volumes of high quality data at a frac-
tion of the cost of traditional research (Dickinson et al.
2012). Game dynamics can be used to encourage citizens
to collect and submit data relevant to conservation, such
as spatially explicit records of species occurrences. Exam-
ples include eBird, a global bird checklist program using
gamification to stimulate birders to record data useful in
research, or iSpot, a mobile phone app in the UK that rates
users on the accuracy of their identifications compared
to others, thereby motivating them to contribute more
records. The quality of data from citizen science is much
discussed (e.g., Danielsen et al. 2005); clearly games us-
ing this approach must be well designed to ensure data
quality.
Games can potentially help identify solutions to con-
servation problems through crowd-sourcing ideas. For
example, in Fraxinus, a Facebook game, gamers score
points and compete to identify patterns in the genetic
code of the Chalara fungus that threatens ash trees in
the United Kingdom and elsewhere, helping researchers
develop resistant strains (Pautasso et al. 2013). Alterna-
tively, games can be used to test new policy ideas. Thus in
Fate of the World, players have to devise policy approaches
to combat climate change over the next 200 years. The
game is based on scientific climate change models, so so-
lutions developed by gamers might have real world ap-
plications. Games can provide a controlled and safe sim-
ulated environment that allows gamers to try different
possibilities and roles and make mistakes without fear of
real-world consequences. Games could have potential in
conservation planning, to identify strategies to allocate
scarce conservation funds cost-effectively across multiple
objectives and stakeholders. However, the value of such
approaches depends on games capturing and portraying
relevant issues accurately, and there is a risk that a strat-
egy that works well in a game could be deleterious in the
real world.
How might games detract from conservation?
Digital games are not without risks from a conservation
perspective. First, digital games of any variety might dis-
tract players from the real world and its problems, like
other technologies that mediate, augment, or simulate
nature (Kahn 2011). Escapism is a core appeal of gam-
ing: many digital games fulfill human needs that the
real world is unable to satisfy (McGonigal 2010). Im-
mersive game worlds might lull the player into a false
sense of security about the state of the planet, or pro-
vide a hyper-real and cognitively satisfying alternative
to real nature that reduces concern about conservation
(e.g., Flower). Digital games may affect higher order cog-
nitive functions including selective attention, problem
solving, inhibition, and multitasking (Atchley et al. 2012),
playing a part in some kind of “nature deficit disorder”
(Louv 2005).
Second, conservation games may mislead if their mod-
eled or synthesized environments oversimplify or misrep-
resent real-world problems. Thus, for example, a game
may suggest that resources are inexhaustible (there are
always more fish in the sea), that lives can be restored,
that worlds will reboot in pristine form. Conservation is
complicated, and the simple narratives that are most eas-
ily told by games may not always be helpful. For exam-
ple, the introductory video to MyConservationPark tells the
story of a natural world threatened by the growing hu-
man population, which then translates in gameplay to
evil poachers whomust be defeated. This simple narrative
could mislead gamers into blaming all conservation prob-
lems on poor people in faraway places. Similar challenges
have been identified for the use of simplistic marketing
messages in conservation (Smith et al. 2010), and conser-
vationists will need to consider whether they should en-
gage with games companies to discourage them from the
inaccurate portrayal of conservation issues. Playing con-
servation games might mislead the gamer into feeling that
they have done something helpful for conservation—a
form of “slacktivism.” Purchasing a virtual animal for a
virtual zoo, or jumping around a virtual forest to protect
it from illegal loggers may be entertaining, but hardly ad-
dresses the challenges of extinction or deforestation. In
some cases, conservation games might succeed in raising
awareness, but at the same time reduce understanding
of an issue. This has been shown to occur among those
watching Hollywood movies relating to climate change
(Balmford et al. 2004).
Conclusions
Digital games and the virtual worlds they bring into be-
ing have become significant factors in the way humans
understand and respond to global problems (Chatfield
2010; McGonigal 2010). Gaming has the potential to in-
fluence ideas about nature and about conservation ac-
tion in both positive and negative ways. The gaming
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industry is global, large, and rapidly growing. It engages
increasing numbers of people, and it is entirely dependent
on devices that demand rare earths and large amounts
of carbon-rich energy. For all these reasons, it is im-
portant that conservation organizations understand the
world of gaming, and the thriving industry that drives it.
However, in our experience, most conservationists know
very little about digital gaming. To support future engage-
ment between conservation and digital games and mini-
mize the risk that this becomes another ineffective con-
servation fad (Redford et al. 2013), we offer the following
recommendations.
First, game creation is highly specialized, and needs
specific expertise. Any conservation game intended for
the mass market is likely to demand close working with
specialist commercial companies. This will require proac-
tive efforts by conservation organizations: while the de-
velopment of serious game to save the world might seem
an obvious choice for conservation, they are marginal to
the purposes of commercial games companies. Second,
conservation games will usually need to be tightly fo-
cused in their aims. It is notable that successful serious
games (for example, in healthcare) tend to have one goal.
It is probably not realistic to use a single game to inform
the general public about a conservation problem (e.g.,
overharvesting of ocean fish), to motivate them to ad-
dress it (by changing their shopping and dining habits),
to provide them with the knowledge needed to make
these decisions (by explaining which fish are too rare to
eat), and to lobby for a policy change. Third, conservation
games need to target a specific audience with great care,
based on the intended outcome for conservation, the rel-
evance of the audience to achieving the outcome, and the
gaming preferences of the audience (Table 1). A game de-
signed to enthuse children about the importance of pol-
lination is unlikely to have the same effect on decision
makers in the ministry of agriculture: the underpinning
science might be the same, but the message, game envi-
ronment, and game architecture might not. Similarly, a
game about illegal hunting in a developing country is un-
likely to result in a relevant change of behavior if played
by a child in a developed country. There is a need for
further research in this area to establish to what extent
digital games really can contribute to conservation in the
ways we identify.
Perhaps above all, games have to be fun. Feeling guilty
is not fun, and conservation stories are often about loss
and destruction. In recent years, there has been growing
interest in the idea that conservation should be commu-
nicated using more positive stories (Balmford 2012). It
is a challenge for conservation to identify narratives and
storylines that are not depressing, complex, earnest, or
boring. In this task, conservation games and game dy-
namics, if used appropriately, may have an important
role to play in making conservation more engaging and
fun.
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details of their publisher and website. In this paper, we do
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